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Abstract—Benzimidazole reacted with diethyl vinylphosphonate to give diethyl 2-(1H-benzimidazol-1-yl)-
ethylphosphonate. The addition of 2-aminobenzimidazole to vinylphosphonate involved the endocyclic 
nitrogen atom with formation of diethyl 2-(2-imino-2,3-dihydro-1H-benzimidazol-1-yl)ethylphosphonate. 
SHORT  
COMMUNICATIONS 
Benzimidazole derivatives show diverse biological 
activities; many known drugs, in particular hypoten-
sive, vasodilating, spasmolytic (bendazole), antise-
cretory (omeprazole, rabeprazole), antihelminthic 
(mebendazole, albendazole), and atntitumor agents, 
have been developed on their basis [1]. With the goal 
of obtaining new potentially practically important 
compounds containing a pharmacophoric benzimid-
azole fragment, in this work we studied the reactions 
of diethyl vinylphosphonate (1) with benzimidazole 
and 2-aminobenzimidazole. By heating an equimolar 
mixture of phosphonate 1 and benzimidazole we 
obtained an oily product (2) whose 31P NMR spectrum 
showed only one signal at δP 26.1 ppm, indicating the 
formation of a single adduct. In the 1H NMR spectrum 
of 2 we observed a doublet of triplets at δ 2.32 ppm 
with a coupling constant 2JPH of 18.5 Hz typical of 
methylene protons in the α-position with respect to the 
phosphorus atom. These findings suggest addition of 
the nitrogen atom of benzimidazole to the β-carbon 
atom of vinylphosphonate 1. The electron impact mass 
spectrum of 2 contained a ion peak with m/z 282 
corresponding to the formation of 1 : 1 adduct. Among 
fragment ion peaks, the most intense was that with  
m/z 145, which was identified as 1-ethyl-1H-benzimid-
azole (C9H10N2) resulting from thermal decomposition 
of compound 2 via elimination of the phosphoryl 
group. On the basis of the 1H, 13C, and 31P NMR and 
mass spectra, the product was assigned the structure of 
diethyl 2-(1H-benzimidazol-1-yl)ethylphosphonate (2) 
(Scheme 1). 
Theoretically, the reaction of vinylphosphonate 
with 2-aminobenzimidazole can involve both endo-
cyclic nitrogen atom (path a) and nitrogen atom of the 
exocyclic amino group (path b). Phosphonate 1 reacted 
with 2-aminobenzimidazole on heating at 70–75°C  
for 20 h to give compound 3 which was isolated as  
a powder-like material. The mass spectrum of 3 dis-
played a ion peak with m/z 297, indicating addition of 
only one 2-aminobenzimdazole molecule to vinyl-
phosphonate 1. 
Consideration of possible product structures shows 
that, unlike unsymmetrical structure 3, the imidazole 
fragment in 4 is symmetrical due to tautomerization 
via proton transfer from one endocyclic nitrogen atom 
to the other. Therefore, the 13C NMR spectrum of 4 
was expected to display similar chemical shifts of 
carbon atoms in positions 4 and 7, as well as in 
positions 5 and 6. In the spectrum of unsymmetrical 
compound 3, signals from all carbon atoms in the 
imidazole fragment should be different. In fact, all 
carbon signals appeared separately in the 13C NMR 
spectrum of the isolated compound. Therefore, we 
presumed that the reaction of phosphonate 1 with  
2-aminobenzimidazole involved the endocyclic nitro-
gen atom of the latter. The 1H and 31P NMR spectra  
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